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(54) KOHCTPyKUHfl 3A60H CKBAXUHbl 
(57) M3o6peTeHtie othocwtc* k KOHCTpyxunvi 
CKBaxuMw. Uenb - yMeHbiuenwe TpyAoeMxo- 
ctm pa6oT. nocne 6ypeHw» cKBa*nHU ao 
KpOB/iw npoAyxTMBHoro o5beKTa 4 cnycxaiOT 
3Kcn/iyaTaqMOHHyio ico/ioHHy 1 m ueMemwpy- 
k)t ee. fla/iee ocymecTB/i*K>T 6ypeHne npo- 
AyxTMBMoro o6beKTa 4 aohotom. AuaweTp 
KOTOporo MeHbiue BMyTpeHHCro Anaweipa 
3Kcn/iyaTauM0HH0v* kohohhu 1. nocne nero 
pacuJMpflK)T ee p33abw*mwmm pacuiHpme- 
n»MM. BwnonH«K)T pa50TW no M3MepeHM»o 
<|>a k TMMec ko ro AwaMeipa cTaona CKBaaoiHbi. 
Co6npaK>T nep^opupoBaHHyK) o6c3AHy»o ko- 
zioHMy (nOK) Tpy6 3 M3 MeTan/ia c naM«Tb»o 
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uiinuMflpwecKO* cbopMu c M.ipyaaiwM am3- 
mst poM. paeHbiM Awaweipy pacimipcn noro 
ci eona CKoamtHbi. m bhytpchmmm A"aMeipoM 
6onbiue onyTpeHHero AnaMeTpa 3KcnnyaTauw- 
OMMOii ko/iohhw. nepeA cnycKOM b CKnatfuny 



nOK 3 npnnaiOT <J>opMy c moiicpcmhumm pa3- 
MepaMH. oGecncMUBO»otUMMii coo&OAHbiu 
cnyCK cc n unTCpnan saneranufl npOAyKTUGMO- 
ro o6be<Ta 1. B 3tom HHTepoane DOK 3 narpe- 

B3K3T AO BOCCTOHOD^eHUJl «|>OpMhl. 4 Ufl. 



l/l3o6peTeHne otmocutca k Hc^Tcra30AO- 
6wMe m Moxer 6urb ncno/ib30BOno npu dpo- 

MTe/lbCTBe CKB3XCHM. 

H3BCCTH3 KOMCTpyKUHSI 3a60» CK83XUHW. 
BKAK)H3K)lMa« 3KCnny3T3UHOMHyiO KO/IOMMy. 

cnytMCHHyK) ao xpoo/in npOAy*THBiioro oGbex- 
Ta. noTdfriHyto KO/iOHMyc ncp<t>opupooatiHbiMn 
OTaepCTUflMM (iuc/ihmm). ycTanoBnei<Hy»o npo- 
TwanpOAVKTwoMorooGbOKTa. npu 3TOMiiapyx- 
Mbiii AnaMCTp noTauMOfi kohommm Menbtue 
Anar.^Toa ctbo/13 cKna^ribi. a nocneAHuft 
Me;ibtuo aiiyTpeMHoro Aua^OTpa OKcnnyaTa- 
-iuohhuk KononnbJ. 

0;:»;.T/.ri a fl 3l,H Gii KOHCTpyKumi 3360* 
siiyTpeumi* A«^« r ' T P noraunovi ncp<J>Opnpo- 
aaHMOii ko/jomhu cvmecTBemio Metibwe Buyf* 
peHHjro A^aMCTpa axcnnyaTauitoHHoa 
iccnoMHw. mto onpeAen«eT Muaicyio npo/iyKTUB- 
h^ts CKBa;«iuibi vi 3Dtpyah«ot ee o6cny*wB3- 

in'-? cn;iyaTnuiito 

npu m.-vwuhi Ko;ii»u*rnoro 333opa Aao/ie- 
muc -ia cieuicy cKonxmni u npoueccc cc 3kc- 
r^.a^utiv yMCMi.iuaeTC* m co opcneHeM 
np:icroonbH3fl 30na cxca*nHbi paapytaaeTca. 
nowcnnee Taicxe npnaoAHT * paspyuienmo 

nCTAtlMOtl kohohhu. 

Hau6onee 6nvi3Ka k npeA^araeMoiTi kohct- 
pyKuu« CKoaKHHb*. 0K#iK)Maiom3fl 3xcnnyaTa- 
miOHM/O KonoHHy. cnyiMeHMy»o AO «poo/in 
npOAy^THBHoro oGbexTa, pacuiupeiiMwa ctbo/i 
CKoaxvuiu b MHTepBa/ic 3aneranvia npoAy*- 
TUBMoro o6bCKTa. noTaviMyic nep<t>opwpoo3H- 
nyK) KOnOHHy 0OC3AHWX TpyG. ycTanonneiiHyK) 
npOTHDMHiepoana 33/ieraHH* npoAyK^oHoro 
o6bCKT3. npn 3tom w* npeAynpe^ACHWfl paa- 
pyujeHMa nnacT3 rcnbucBoe npocTpaHCTuo 30 
noTSiiMOM ko/iomhom naOnoaiOT rpaanwHO- 
necManwM <Jin/ibTpoM. t43necTnaa kohctpyk- 
UiiB CKB3XHHW o6naA3er cneAy»ouiuMn 
MeAOCTaiKaMM: oucoKa TpyAoeMKOctb pa6oT 
no C03A3HUK) rpaBvumo-necManoro (pw/ibTpa; 
r\o Mepe 3Kcn/iy3Tauvin rpaanuMo-nccMOttbiM 
<j)M/ibTp 3a6neacTcn w npOAY*™o M ocTb ckbo- 
xHHbi yMeMbUjaercn: m3/ilui A^aMeip nomiTv 
hom KO/iOHMW ' onpeAcnqd HU3Ky»o 
npOAYKTWBHOCTb CKB3XWHW w 33TpyAH»eT ee 
o6cnyxnBaHne « aKcnnyarsmino. 

Lle/ib n3o6peieHH3 - yMCMbuionne tp/ao 
Cmkoctm paGoTnyoennMcmie npotonoA^ft'' 1 **- 

MOCTH CKBaXUMbl. 



yK333HHafl uenb AOCTuracTcn tcm, hto b 
K0HC7pyKUUV1 CKBaXMHbl, DK/iiovaioiucft 3KC- 

n/iyaTaunoHHyio KO/iOMHy. cnymeHMyK) AO 
KpoB/in npoAyKTMBMoro o6beKTa. psctunpeM- 

5 HUM CTBO/1 CK03)Kl4Hbl B WHTCpB3/16 3a/)eraHV1« 

npOAYKTMBHoro o6beKTa. nep^opwpooaHHyio 
KonoHHy. ycT3M0BncHHy*o nponiB iiHTepB3/ia 
33/ieraMna npoAyKTMBHoro o6beKTa, nep<|>opvi- 
pooaHnaR ko/iohm3 o6caAHwx Tpy6 Bbino/iHCua 
10 M3 MeTa/ina c n3M«TbK). ooccraHaenviBawme^ 
nepBOH3nanbHyK) ^opMy nocne cnycKa ee o 
MMTepBS/i KpenneMMfl, npuMeM napy>KHbm au- 
aMeTp nep<t>opnpoaaHHOM ko/iohhw oOcaAHbix 
Tpy6 nepooH3ManbHoi?i un/inHApi^eCKOvt <t>op- 
15 mw paoeM AnaMeTpy CTBona ckb3>kmhw. 3 BHyT- 
peMHMM A^a^CTp 6onbiije BHyTpCHHero 
AnaMeTpa 3KcnnyaT3unoHHOii ko/iohhw. 

ripuHuiin ac^ctbur Meranna c naMj?Tb»o 
33KnK)HaeTC« b c/ieAyK)ineM. 
20 H3BecTHO. mto MMetoTcn MersnnnMeCKne 
cn/iaow. y kotopwx Heynpyrue Ae^opMaunn 

nO/lHOCTblO B0CCT3H3BnViB3IOTCW OpVI CHRTV1W 

narpy3KM vinvi H3rpeB3. T.e. MeTann. "BcnoMn- 
H3«". npno6peT3eT npexHioK) 4>opMy. 3to no- 
25 neitue. oGnapyxeHHoe bo MMorvix mmctwx 
Meia/i/iax, cnnaosx m MeTa/innMccxvix KOMno- 
3nqMfix. H33biBaeTca 3ft>4>exT0M naM»Tn 4>op- 

Mbl. 

Ma <}>ur. 1 npeACTao/ieMa cxeMarnMeCKM 
30 npeA/iaracwaa KOHCTpyxuvifl 3a6o« CKsaxMHw: 
Ma <J>wr. 2 - ceMeHne A-A h3 <J>wir. 1 : hs <t>ur. 3 - 
Ae^opMnposaMMafl nepeA cnycKOM b ckbsxm- 
ny noT3»H3« ko/iohms: H3 ^ur. 4 - ceMent/ie B-B 
H3 ^wr. 3(HawGo/ibUJnti AwaMetp noncpciHoro 

35 Ce^eHHq ACl>OpMHpOBaHHOM KOnOWol MCMb- 

uie BHyTpennero AnawcTpa 3KcnnyaT3Uvi0M- 

MOM KOAOHHbl). 

KoMCTpyKUMn 3a6o» c*oa*nHbi BKnK>naeT 
3KcnnyaT3UMOMHy»OKonoHHy 1. psciuupcMUbivt 

40 CTBOfl 2 CKOa)KMHbl B MHTep8a/>C 33/lCraHMfl 

npOAyxTHBMoro o6bexT3 4 u nep^opuposaH- 
nyK) xo/iOHHy 3 o6c3Ahwx Tpy6. 

flocne 6ypenn» cK83>KMHbi ao Kponnu npo- 
nyKTuoHoro o6beKT3 4 cnyCK3»OT 3KCn/>y3Ta- 
45 unonMyio xonoMMy 1 n MCMCimipyiOi ee. 
flanee ocyuiecTBnsioT 6ypCHnc npoAy«TviBMO- 
ro oGbexTa 4 ao/iotom, A^o^erp KOioporo 
MCMbLue BMyTpcMMero A"aMCTp;i 3Kc^nyaTa- 
HMOMHori KOnoMHW 1. nocno Mcro paciuupn«OT 
50 cro pa3AOM>CMbiMii paciunpiiTcnflMU. Ownon- 
h«k)t paGorw no u3mcpcihik> i|>3KTviMcCKoro 
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AiiaMeTpa ctbo/13 ckrhxumw. Co6wp3K)T nep- 
(j)OpnpooaHnyK) oGc.3/iMyK) KOnoHny 3 Tpy6 H3 
neTan/ia c naMRTbio uiinunApuMecKO* <f>opMbi 
c MapyxHbiM AnaMeipoM. paoHWM AwaMeTpy 
pacLuvipennoro ctoo,i3 cKBawnnw. DepeA cny- 

CKOM 0 CK03)Kl1My nep<t>OpUpOBaH HOIrf KOflOHHe 

3 npuAAior <t>opMy c nonepeMMWMn pa3Mepa- 
mm. o6ecneMnaoK)iutiMn cooGoAHbirt cnycx ee 
c uHTcpoan 33ieraMna npoAyKTuonoro oGbeK- 
Ta 4. C ncMOiubio 3neKTpOHarpeoaTe/in w/im 
ApyruM nyter.1 ocymecTBnwK>T narpee CTepxHfl 
c noMWTbK) ao pacMeTHOu TeMnepaiypw. npn 
3tom cTepxcub c naM3Tb»o eoccTanaBnueacT 
cgok> nepBOHaMD/ibuyK) tyopMy. 

n p ii m e p. BypeHwe noA 3iccn/iyaTaunoH- 
HyK) KO/iOHHy ao My6nHU 2000 m ocy mecTBfifl jot 
/•on o tom 0 215,9 mm. Ha yxaaaHnyio rny6nMy 
cnycK3»CT 3r-cnAyarauviOHHyK) KonoHHy H3 
ipy6 0 168 mm c To/ioiwHOM 10 mm h ueMen- 
THpyiOT. 3aneraK>uiu* wwe npoAy*™BHbm 
oGbCKT paaGypweaiOT ao/jotom 0 145 mm ao 
npocKTMOvi rny6nHbi 2020 m, 33TeM ctbo/) 
CKsaxnnbi paciuiipflWT pa3ABWxHbJMw pac- 
luupiiTeflcr.H*. ao A^a MCTpa 0 250 mm. 143 
Me ranna c naM* 1 b*> n3roT3B/iueaiOT nep<t>opn- 
pooaHHyK) KonoMMy nmiMOft L=22 m w pa3Me- 
pawn di-148 mm. d2=250 mm. Ko/iOMMy 
AC^opMnpyior. npn^ao nonepCMHOMy npo<t>- 
n/iK) o;m na <t>ur. 4 c Man6onbujMM A*3MeTpoM 
nonepe^Moro CGMeiutn d3= 140 mm. mto o6ecne- 
vuoaeT K.onbuenon 3330p, paenwii 4 mm. c 

GliyTpeMMUM A^aMGTpOM 3KCn/iyaTaUH0HH0M 

KO/ioxHbi 148 mm m. cneAOB3Tenbno. cbo6oa- 
ny*o TpsHcnopTupoBKy noraCiHon ko/iohhw b 
MMiepRan 3aneraHU* npoAY<THBMoro oGbe*Ta. 
CnyCK3K>T Ae^opMnponaHMyK) KononHy na 
K36cne c CKBa>KHMy ao ynopa c ec aaQoeM. 
B<n»oMa»OT cwcieMy mexTponarpeRa. flocne 
ByAep>Kifii n tchcmmc onpeAe/tCHHoro apeMe- 
hh noTatina* ko/iohh3 BOCCTaHaB/inaaer cbok) 
nepBOMananbHYK) uiiniiMAPHHeCKyio <topMy c 

M3Py>'.Mb1M AH3MCTPOM 250 mm. 

3KOH0MimeCK3fl 34"1iCKTMBHOCTb OT OHCA* 

pernio npcnnarae^ro TCKMiv^CKoro peine- 
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nun onpeAC/"»eTC» AOnonnnrcnbUbiM acohtom 
CKBaxMHbi. no 4>opMy/ie ionic* Ae6uT ck Ba • 
xhhu Q o6paTHO nponopunoHanex nary- 
pa/ibHOMy norapn4>My oTHOtueHMrt paA^yca 
KOHtypa nuTaHun (R<) w paA^yca CKBaacwMbi 

(f c ), H3 OCHOB3HHH MerO npOM3BOAHTe/lbMOCTb 

ckb3xmhw c yBenwMeHHWM paAuycoM r c! npn 

npoMwx paBMbix yc/iOBnax onpeAe/iflercp bu- 
pa*cnueM 



15 



20 



Qt =0- 



In — 
ret 

In — 



DpMHMMafl R*=200 m. rc-0.145 m, no/iyna- 
k>tQi-0.08Q. 

TaKMM o6pa30M. AOCTnraeTCJ» yoe/inncHne 
np0M3B0AHTe/ibH0CTn 30 C'ict peanM33uiin 
npeA^araeMoro TexHunecKoro petuenMB. 

(PopMy/ia M3o6peTeHnn 

KoMCTpyxunn 3a6o» cKBaKWHbi. BKn^osaK)- 
25 ma« 3KcnnyaTauMOHHy»o KonoMHy. cnymeH- 
Hyto ao KpoB/i^. npoAyxTMBHoro 06bCKTa. 
pacuJupeHMbiM cTBon cKBaxuHw b nHTepaane 
3aneraHH» npoAyKTMBHoroo6beKTa. ncp4>opM- 
poeaHHyio KO/iOHMy o6caAHbix Tpy6. ycTanoa- 
iieMHyio npoTMB nHTepaa/ia 33/teraHHfl 
npoAy^MBMoro oGbCKTa. 0T/in43K>iMa«- 
c » TeM. HTj. c ue/)b»o yMeHbiueMMP TpyAoeM- 
koctm pa6oT m yBenimeHMR npon3B0AHTe/ibHO- 
ctm CKBaxMMbi. nep4>opnpoBaHMafl iconoMna 
o6c3ahwx Tpy6 BwnonHena na MeTa/ina c na- 

MflTbK). BOCCTaHaB/lHBaK)U4eM nepB0H3M3/»b- 

Hyio 4>opMy noc/ie cnycKa b MHTepaa/) 
Kpen/ieMM». npwseM Hapy)KHbiki A^aMeTp nep- 
4>opwipoaaMHOM kohohmw oGcaAMbix TpyG nep- 
40 B0H34anbH0ft min^HApwsecKOvi 4>opMbi paeen 

AH3MeTpy CTBOna CKBa>KMHbJ. 3 BHyTpeHMH^ 

AMSMeTp 60/ibiue BHyTpenMero A^aMeTpa 3kc 
n/iyaTauwOHMOM ko/iohhw. 

45 
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[1st page] 

(54) CONSTRUCTION OF A WELL 
BOTTOMHOLE 

(57) The invention relates to well 
construction. The aim is to make it less 
labor-intensive. After drilling the well 
down to the top of producing formation 
4, flow string 1 is lowered and 
cemented. Then producing formation 4 
is drilled with a bit of diameter less than 
the inner diameter of flow string 1, after 
which it is reamed with underreamers. 
Operations are carried out to measure 
the actual diameter of the wellbore. A 
perforated casing 3 is assembled using 
pipes made from memory metal 
[abstract continued on 2nd page] 



[under columns 1 and 2, 1st page] 
[see Russian original for figure] 



dwell 
Fig. 1 



[vertically along right margin] 
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[Abstract, 2nd page, 1st column] 



[Abstract, 2nd page, 2nd column] 



and of cylindrical shape, with outer 
diameter equal to the diameter of the 
reamed wellbore and inner diameter 
greater than the inner diameter of the flow 
string. Before it is lowered downhole, 



perforated casing 3 is given a shape with 
transverse dimensions allowing it to be 
lowered unhindered to the interval 
where producing formation 4 occurs. At 
this interval, perforated casing 3 is 
heated to restore its shape. 4 drawings. 
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The invention relates to oil and gas production and may be used in well construction. 

A bottomhole construction is known that includes a flow string lowered to the top of 
the producing formation, a flush string with perforated holes (slots) placed facing the 
producing formation, where the outer diameter of the flush string is less than the diameter of 
the wellbore, and the latter is less than the inner diameter of the flow string. 

However, in that bottomhole construction, the inner diameter of the flush perforated 
string is substantially less than the inner diameter of the flow string, which results in low well 
productivity and makes it difficult to service and operate. 

When annular clearance is present, the pressure on the wall of the well decreases 
during its operation, and over time the wellbore zone of the well caves in. The latter also leads 
to failure of the flush string. 

The well construction closest to the proposed approach includes a flow string lowered 
to the top of the producing formation, a reamed wellbore in the interval where the producing 
formation occurs, a flush perforated casing placed facing the interval where the producing 
formation occurs, where to avoid caving of the formation, the flush string — borehole annular 
space is packed with a gravel — sand filter. The known well construction has the following 
disadvantages: very labor-intensive operations for making the gravel — sand filter; as 
operations proceed, the gravel — sand filter gets clogged and well productivity decreases; the 
small diameter of the flush string results in low well productivity and makes servicing and 
operation difficult. 

The aim of the invention is to make the operations less labor-intensive and to increase 
well productivity. 
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The aforementioned aim is achieved by the fact that in well construction including a 
flow string lowered to the top of the producing formation, a reamed wellbore in the interval 
where the producing formation occurs, and a perforated string placed facing the interval 
where the producing formation occurs, the perforated casing is made of memory metal that 
recovers its original shape after it is lowered to the interval to be cased, where the outer 
diameter of the perforated casing for the original cylindrical shape is equal to the diameter of 
the wellbore, and the inner diameter is greater than the inner diameter of the flow string. 

The working principle of memory metal is as follows. 

It is known that there are metallic alloys which completely recover from inelastic 
deformations when the load is removed or they are heated, i.e., the metal "remembers" and 
takes on its previous shape. This phenomenon, observed in many pure metals, alloys, and 
metal composites, is called the shape memory effect. 

Fig. 1 shows schematically the proposed well bottomhole construction; Fig. 2 shows 
the A — A cross section in Fig. 1; Fig. 3 shows the flush string, deformed before lowering 
downhole; Fig. 4 shows the B — B cross section in Fig. 3 (the largest diameter of the 
transverse cross section of the deformed string is less than the inner diameter of the flow 
string). 

The well bottomhole construction includes flow string 1, reamed wellbore 2 in the 
interval where producing formation 4 occurs, and perforated casing 3. 

After the well is drilled down to the top of producing formation 4, flow string 1 is 
lowered and cemented. Then producing formation 4 is drilled with a bit of diameter less than 
the inner diameter of flow string 1, after which it is reamed with underreamers. Operations are 
carried out to measure the actual 
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diameter of the wellbore. Perforated casing 3 is assembled using pipes made from memory 
metal and of cylindrical shape, with outer diameter equal to the diameter of the reamed 
wellbore. Before it is lowered downhole, perforated casing 3 is given a shape with transverse 
dimensions allowing it to be lowered unhindered to the interval where producing formation 4 
occurs. An electric heater or other means is used to heat the memory metal piece up to the 
calculated temperature. Then the memory metal piece recovers its original shape. 

Example. Drilling to accommodate a flow string down to a depth of 2000 m is carried 
out with a 0 215.9 mm bit. A flow string made from 0 168 mm pipes with thickness 10 mm is 
run to the aforementioned depth and cemented. The producing formation occurring below is 
drilled out with a 0 145 mm bit to the planned depth of 2020 m, then the wellbore is reamed 
with underreamers up to a diameter of 0 250 mm. A perforated string is made up using 
memory metal, length L = 22 m and dimensions di = 148 mm, d2 = 250 mm. The string is 
deformed and given a cross-sectional profile of the shape shown in Fig. 4, with largest 
diameter of the transverse cross section d3 = 140 mm, which provides annular clearance equal 
to 4 mm, with inner diameter of the flow string equal to 148 mm, and consequently 
unhindered conveyance of the flush string to the interval where the producing formation 
occurs. The deformed string is lowered downhole on a cable until it sets on the bottom. The 
electric heating system is switched on. After a certain holding period, the flush string recovers 
its original cylindrical shape with outer diameter 250 mm. 

The savings from adoption of the proposed design 
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is determined by the additional well production rate. According to the Dupuis formula, the 
well production rate Q is inversely proportional to the natural logarithm of the ratio of the 
external reservoir boundary radius (Rt>) to the well radius (r w ), based on which the well 
productivity, with an increase in the radius r w i and all other conditions being equal, is 
determined by the expression 

In-*- 

[sic- one of the r w j *s should be r w ] 

Assuming Rb = 200 m, r w = 0. 145 m, we obtain Qi = 0.08Q. 

Thus an increase in productivity is achieved by implementation of the proposed design. 

Claim 

A well bottomhole construction including a flow string lowered to the top of the 
producing formation, a reamed wellbore in the interval where the producing formation occurs, 
a perforated casing placed facing the interval where the producing formation occurs, 
distinguished by the fact that, with the aim of making the operations less labor-intensive and 
increasing the well productivity, a perforated casing is made from memory metal, which 
recovers the original shape after lowering to the interval to be cased, where the outer diameter 
of the perforated casing for the initial cylindrical shape is equal to the wellbore diameter, and 
the inner diameter is greater than the inner diameter of the flow string. 
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